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Children younger than five years old, who become ill and use the health care system, frequently suffer from respiratory infections. Acute respiratory infection (ARI) is the most common manifestation, and it is responsible for high morbidity and mortality rates, especially in developing countries [1] [2] [3] . A study conducted in Sao Paulo city in 1996 revealed that 27.7% of hospitalized children within that age group had ARI [1] .
Viruses are considered the most important agents in ARI of the lower respiratory tract (LRT) that require hospitalization [4, 5] . Respiratory syncytial virus (RSV), one of the most important respiratory viruses, is responsible for annual epidemic ARI outbreaks in infants and pre-scholar children, worldwide [6] , frequently causing bronchiolitis and pneumonia, mostly in infants less than six months old [7] . In São Paulo city, a prospective study revealed that 62.7% of hospitalized children had LRT infection, among which 56.4% had a virus as the etiological agent; RSV was identified in 52.4% of these cases [8] .
It has been suggested that upon completion of the second year of life RSV has infected virtually all children at least once and 10-20% of them would have been reinfected [9] . Moreover, in the United States, RSV is responsible for 1% child hospitalization, 70% of which during the first year of life [10] . In São Paulo state, www.bjid.com.br from 1979 to 1993, respiratory infections were responsible for 18.4% of deaths in children younger than five years old [11] . Another study in Brazil indicated that RSV infection was the main cause of mortality in this same age range, especially among infants less than 11 months old [12] .
In temperate countries, RSV outbreaks have a defined seasonality, occurring mainly during fall and winter [13] . In Brazil, the few studies that have been carried out have revealed that the RSV infection period varies according to the region: in Rio de Janeiro city, it occurs from March to May [14] , from April/May to July/August in São Paulo city [15] , from May to July in Salvador, Bahia state [16] , and from April to May in Uberlândia, Minas Gerais state [17, 18] .
RSV is transmitted by respiratory secretion on hands, on fomites [19] , and in contaminated aerosols [9] . The incubation period can last five days [19] and the duration of viral shedding varies according to the intensity of the disease and the host immune state. Infants with LRT infection shed RSV for 5-12 days [9] . Initial symptoms are fever, runny nose, coughing and wheezing [6] . With progression of the disease, there is an increase in wheezing, coughing and dyspnea, with chest hyperextension, chest retractions, tachypnea and cyanosis [9] . Some infants also develop pharyngitis [9] . RSV has also been found to be responsible for acute otitis media in children [20, 21] .
Although RSV may cause severe infections in healthy young children, the infections are more severe in premature children, in those with immune deficiency, and in those with a subjacent illness, such as bronchopulmonary dysplasia or congenital heart disease [15, 22, 23] . Other risk factors for RSV infections include early weaning, exposition to cigarette smoke, age younger than six months, another sibling attending school or pre-school living in the same house, low social-economic status, being of black race and being male [10] .
We analyzed clinical and epidemiological features of RSV infections in children less than five years of age attended at the Hospital de Clínicas of the Universidade Federal de Uberlândia (HC/UFU) from April, 2000 to June, 2003.
Material and Methods

Sample collection
Between April, 2000, and June, 2003, at the 'Hospital das Clínicas' of Federal University of Uberlândia (HC/UFU), 317 nasopharyngeal secretion samples were obtained from children less than five years of age with acute respiratory infection. This study was approved by the Ethics and Research Council of UFU and a signed consent was obtained from each child's parent or foster parent. Samples were collected at the Pediatric Emergency Service (PES), Pediatric Ward (PW), Pediatric Intensive Care Unit (PICU) and the Neonatal Intensive Care Unit (NICU).
The HC/UFU is a public university hospital that cares for people who live in Uberlândia city and 120 other cities and towns in the region, covering an estimated population of approximately two million people. The hospital is a 481-bed facility, and it is a regional medical reference center; most of the beds are occupied by patients who require complex treatment. Among these beds, there are 110 available for children: 60 for neonates, 41 in PW and 9 in PICU. In Uberlandia city, there are other primary care hospitals that use the HC/UFU as a reference hospital.
Patients
The following information was obtained: name, age, gender, date and place in the facility where the sample was collected, clinical diagnosis, progression or not to hospitalization, duration of hospitalization and whether the case was fatal. In order to be eligible for inclusion in the study, the patient was required to have ARI symptoms that had started within five days before he/ she was admitted to the hospital. Characteristic ARI symptoms included runny nose, coughing, wheezing, difficulty in breathing, with or without fever. Only the first five patients admitted to the hospital on a week day (Monday through Friday) were included in the study. The clinical diagnosis was in accordance with the 10th Review on International Classification of Diseases (ICD-10 -World Health Organization, 1994).
Cold, flu and upper respiratory tract infections (URTI) were grouped under URTI, pneumonia and bronchopneumonia under pneumonia, and laryngotracheobronchitis, tracheobronchitis and bronchitis under bronchitis. Bronchiolitis, considered a separate diagnosis according to ICD-10, was grouped under pneumonia in this study for statistical analysis.
Nasopharyngeal samples: secretion was aspirated after instillation of 0.5mL of sterile 0.9% NaCl in each nostril; the samples were transferred to a sterile vial. They were kept on ice and processed within four hours after collection [15, 24] . Specimens were divided into three aliquots, and only one of them was used for indirect immunofluorescence assay.
Indirect immunofluorescence assay (IFA): samples were tested for the presence of RSV with the Respiratory Panel I Viral Screening and Identification Kit (Chemicon International, Inc., Temecula, CA).
Statistical analysis
The data was analyzed with the program SPSS (Statistical Package for Social Sciences) 8.0 for Windows (SPSS Inc., Chicago, IL) for obtaining absolute frequencies and for comparing variables. Mean, standard deviation, median and mode values were obtained for age and duration of hospitalization. The chi-square (χ 2 ) test was used for comparison of proportions; the significance level was established as 0.05 (5%).
Results
Samples from 317 children with ARI symptoms were obtained; 24% (76/317) of them were positive for RSV by IFA. Their age varied from less than one to 54 months old (mean of 11.0 ± 12.6 months, median of six months and mode of one month). Approximately 70% (53/76) of the RSV-infected children were younger than 12 months old and 53% (40/76) were male.
About 81% (62/76) of the samples were collected in PES, 15% (11/76) Patients were also grouped according to age and clinical diagnosis (Table 1) , with a predominance of bronchiolitis (36%, 27/76) and pneumonia (13%, 10/ 76) in children younger than 12 months old. The correlation between age group and disease progression to hospitalization was determined ( Table 2) ; Most of the hospitalizations (87%, 33/38) involved children younger than 12 months old. Bronchiolitis and pneumonia were the principal clinical diagnosis in hospitalized children (Table 3) .
Discussion
Given that HC/UFU is a regional medical reference center that cares for patients who generally require complex treatments, the samples that were collected for this study involve only a portion of the children with ARI. Most probably, these samples were from children with especially severe symptoms. Though many children presented the criteria for inclusion in this study, samples from only 317 patients were collected, due to the limit established for processing and storage of samples (five samples/working day). This limitation was one of the factors that contributed to the variations in the quantity of samples collected throughout the years, Table 1 . Distribution of patients with acute respiratory infections according to age and clinical diagnosis Table 2 . Distribution of patients with acute respiratory infections according to age and progression or not to hospitalization [16, 25] . Furthermore, the slightly higher incidence of RSV infections in males that we found (52.6%) had also been reported previously [7, 8, 14, 15] . RSV has been referred to as the main agent responsible for severe symptoms, such as bronchiolitis and pneumonia [2, 4, 13] , especially during the first year of life [8, 10, 12, 16] . In our study, 54% of the children that tested positive for RSV had bronchiolitis and pneumonia and 90% were younger than one year old, suggesting that illnesses caused by RSV might be severe for these children and thus require a fast and effective medical intervention.
In fact, most of the infection cases caused by RSV were cared for at the PES of the HC/UFU. There was a highly significant correlation between children younger than one year old with bronchiolitis and pneumonia diagnosis (Table 1, P=0.0001) and progression to hospitalization (Table 2, P=0.001). Also, a correlation was observed between the progression to hospitalization and children younger than one year old (Table 3 , P=0.0001). Thus, among children less than one year old, those with bronchiolitis or pneumonia had a higher possibility of having RSV infection and of needing hospitalization than those with other clinical symptoms.
In other studies [2, 15, 26] , RSV was referred to as the main viral pathogen associated with pediatric hospitalization. However, the 50% rate of hospitalization that we found is in contrast with the indexes of 2% found by others for developed countries [13, 27] and of 13% and 29.5%, for cases treated outside of hospital facilities and those cared for in emergency units, respectively [12] . It is possible that this discrepancy is due to the fact that most of the children in our study (especially those cared for at PES) were transferred from basic health units, after initial care.
With regard to the annual distribution of RSV cases in Brazil, no uniform seasonality has been observed [12, [14] [15] [16] , probably due to the weather variations in the different geographic regions. RSV occurs from February to August, with a peak in May. It is important to define the seasonality of respiratory viruses, since it is possible to predict the etiology of some illnesses based on symptoms and on virus seasonality, even though clinical manifestations of various respiratory syndromes are normally of low intensity [28] .
We were able to demonstrate the presence and importance of RSV in respiratory infections. Annual outbreaks particularly affect younger children; these children have moderate to severe clinical symptoms of ARI that require medical care and often need to be hospitalized. However, monitoring is necessary in a broader population and for a longer period of time in order to better delineate the clinical and epidemiological behavior of RSV in this age range and in this region.
